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1 L' a b. N
Tab. 1 The determination of flour color L*  a* b* values ash content and protein content in wheat flour

from different flour milling systems

* * *

L b % /%
Flour system N a" b Ash Protein
1B 94.04 +0.19 4.61 =0.20 2.00 £0.69 0.59 +0.01 14.23 +0.47
2B 94.86 +=0.41 4.47 £0.59 1.08 +£0.42 0.52 £0.02 14.17 £0.85
3B 94.50 +0.23 4.50 +£0.18 2.82 +0.40 0.52 £0.06 15.25 +0.57
4B 93.49 +0.14 4.54 +0.27 2.95 £0.62 0.93 £0.45 17.7 £2.33
S5Bf 89.48 +0.13 3.89 +£0.05 6.14 +1.04 1.71 £0.01 16.85 +0.07
1M 96.62 +0.10 4.60 £0.13 0.49 +£0.08 0.41 £0.02 11.12 +0.26
2M 96.22 +0.09 9.00 +0.15 -1.12 +0.17 0.39 +£0.01 11.73 £0.05
3M 96.59 +0.07 4.64 +£0.04 0.74 £0.41 0.43 +£0.00 11.63 +0.04
4M 95.46 +0.07 4.42 +£0.03 2.10 +£0.21 0.52 £0.00 11.95 £0. 14
5M 94.53 +0.27 4.17 =0.05 2.98 +£0.26 0.58 £0.02 11.93 +0.11
6M 93.62 +0.11 4.04 £0.04 3.14 +£0.25 0.82 £0.02 12.7 £0.00
™ 91.93 +0.14 3.81 +£0.05 4.33 +£0.26 1.05 +£0.01 12.75 £0.07
&M 88.06 +£0.33 3.58 £0.05 6.08 +£0.17 1.66 +£0.01 14.7 £0.00
1S 96.39 +0.12 4.60 £0.04 0.59 +0.16 0.45 £0.00 11.08 +0.04
28 95.86 +£0.08 4.59 +£0.04 0.67 =0.12 0.55 +£0.00 12.83 £0.25
1T 94.30 +0.13 4.23 +£0.02 2.30 £0.37 0.78 +£0.00 12.7 £0.00
2T 90.33 +0.19 4.00 £0.02 4.25 £0.40 1.55 +£0.00 21.45 +0.00
1D 94.98 +0.11 4.37 £0.03 1.26 £0.40 0.59 +£0.06 13.38 +0.53
2D 94.58 +0.15 4.36 +£0.07 1.79 £0.29 0.54 £0.04 13.23 £0.6
XF 91.85 +£0.34 3.98 £0.05 2.46 +£0.39 1.46 £0.03 18.05 +0.07
InfratecTM1241

Note: The data of ash and protein in the Table was from InfratecTM1241 near infrared grain analyzer and there were system
errors from the analyzer not from artificial error
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Fig.1 Bran speck images

2

Tab. 2 Bran speck indicators of wheat flour

Flour system

Bran speck area

Black dot area

Flour system

Bran speck area

Black dot area

1B
2B
3B
4B1
5Bf
1M
2M
3M

21.25
19.72
12.52
78.40
1 034.01
0.54
0.80
1.41

1.51
1.07
0.68
7.32
283.09
0.09
0.06
0.17

4M
5M
6M
™
8M
2T
XF

5.40
31.35
99.02
333.16
2 689.53
630.87
269.00

0.71
3.59
13.86
42.13
1471.02
154.57
66.01

Note: Bran speck area and black dot area were the relative proportion numbers and hence had no mathematical area unit
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3 L a b
Tab.3 The determination of L' a b values in dough sheets of wheat flour from different flour milling systems
Systzg‘“ 0h 1h 2h 4h 8 h 2% h
1B L' 78.94+0.45 77.17+ 0.27 76.90% 1.94  74.05+ 0.13  70.53+ 0.47  66.72+ 0.06
a’ 1.57 £ 0.01 1.68 + 0.15 1.19 = 0.07 1.31+ 0.05 0.92+ 0.01 0.96 + 0.03
b 8.90 = 0.04 9.81 + 0.07 10.37 = 0.09 10.62+ 0.08 11.80 + 0.57 11.44 + 0.37
2B L' 79.89+0.10 76.89 + 0.11 74.98 + 0.12 73.37+ 0.04  70.75+ 0.01 66.74+ 0.13
’ 1.53 + 0.02 0.86 = 0.02 0.80+ 0.16 0.64 + 0.01 0.16 = 0.03 0.00 £+ 0.07
b"  9.88+ 0.39 10.84 = 0.53 11.26 = 0.10 11.0 + 0.14 11.58 = 0.37 10.80 = 0.31
3B " 82,18+ 0.03 78.86 = 0.07 77.04+ 0.08  75.45+ 0.11 72.99 + 0.21 69.09 + 0.06
a' 1.46 + 0.08 0.58+ 0.19 0.33+ 0.04 0.12+ 0.05 -0.41+0.06 -0.72+ 0.15
b 10.02 £ 0.04 11.50 = 0.16 11.74 + 0.47 11.51 = 0.62 11.77 = 0.57 10.77 + 0.33
4B 71,69+ 0.00  67.59+ 0.30 66.55 + 0.04 81.34x 0.08 61.90+ 0.66  57.99 + 0.83
a’ 2.23£0.07 2.01 = 0.01 2.07+ 0.15 0.49 + 0.05 2.23+ 0.36 2.40 £ 0.28
" 11.92+ 0.00 13.73 = 0.36  13.32+ 0.30 9.79 + 0.05 14.43 + 1.45 12.89 = 1.00
5Bf L' 70.35+ 0.11 65.82 £ 0.05 65.29% 0.44 63.45+ 0.32 61.35 + 0.49 57.29+ 0.34
a' 3.47+£0.04 3.92 + 0.06 3.95+ 0.23 4.08 = 0.10 4.17 £ 0.28 3.78 + 0.34
b 13.70 £ 0.02 15.62 + 0.41 14.87 + 0.37 15.26 + 0.18 15.10 + 0.87 12.34 + 0.86
M L' 90.41+2.69 86.02+ 0.34 85.37+ 0.30 84.23+ 0.26 83.09+ 0.34  80.65+ 0.47
a" 1.86 +0.12 1.06 + 0.02 0.98 + 0.05 0.47 = 0.09 0.10+ 0.01 -0.37+ 0.09
" 6.65% 0.06 7.96 = 0.23 8.20+ 0.16 8.52+ 0.02 9.12+ 0.08 9.07 £ 0.03
2M L' 87.42+0.13 84.71+ 0.05 84.03+ 0.11 82.88+ 0.13  81.54+ 0.37 79.30+ 0.71
a’ 1.67 + 0.04 0.74 + 0.04 0.67 + 0.05 0.30 + 0.06 -0.05+0.03 -0.68=+ 0.14
b*  7.65% 0.45 8.93 + 0.02 9.19+ 0.27 9.50 = 0.08 9.96 = 0.15 9.76 £ 0.21
3M L" 87.38+0.07 84.89+0.04 84.19 £ 0.13 83.15 = 0.08 82.05+ 0.21 79.04 + 0.22
a"  1.71 £ 0.03 0.92 + 0.04 0.87 + 0.03 0.52+ 0.05 0.19 £ 0.08 -0.27 = 0.05
b*  7.96+ 0.28 9.34+ 0.07 9.29 + 0.18 9.76 + 0.18 10.06 = 0.28 9.71 = 0.03
4M L' 85.27+0.16 83.04+0.13 82.23+0.15 79.88+ 1.32  77.37+2.06 75.87% 0.15
a' 1.44 £ 0.06 1.00 = 0.01 0.94 + 0.10 0.27 = 0.42 0.0l = 0.05 -0.06 + 0.02
" 8.41% 0.17 9.30+ 0.13 9.54 + 0.26 10.14 = 0.27 10.02 = 0.62 9.84+ 0.16
5M L' 84.44+0.18 82.18+0.03 80.78+ 0.01 79.33+ 0.04  77.49 + 0.01 73.24 + 0.01
a' 1.61 £ 0.02 1.19+ 0.01 0.96 + 0.03 0.64 + 0.06 0.33+ 0.04 0.07 + 0.00
" 9.00+ 0.09 10.18 = 0.06 10.42 + 0.05 10.66 + 0.07 10.87 + 0.09 10.49 + 0.08
6M L' 82.77+0.06 80.17+0.17 78.85+0.08 77.43+ 0.18 75.31+ 0.04  70.69 = 0.16
a"  2.03£0.01 1.88 = 0.01 1.87 = 0.03 1.70 = 0. 11 1.43 + 0.03 1.29 + 0.03
b" 9.99+ 0.70 11.13+ 0.11 11.42+ 0.13 12.04 + 0.08 12.39 + 0.14 11.67 + 0.13
™ L' 81.56+ 0.16 78.95+ 0.04 77.99% 0.28  76.58+ 0.13  74.67+ 0.26  70.17 £ 0.04
a" 2.46 £ 0.20 2.60 + 0.02 2.61+ 0.05 2.49+ 0.10 2.31+ 0.06 2.41+ 0.16
b 10.24 £ 0.05 11.63 + 0.09 11.86 = 0.11 12.37 + 0.03 12.69 + 0.15 11.67 + 0.02
&M L' 73.22+0.23  70.13+ 0.09  73.83+ 7.18  67.43+ 0.08 65.81+ 0.19  61.48 = 0.20
a" 3.53 £0.02 4.05+ 0.04 4.05+ 0.02 4.24 +0.03 4.15+ 0.02 3.91+ 0.07
b"  12.55+ 0.03 13.29+ 0.13 13.37+ 0.12 13.53 + 0.08 13.52+ 0.10 11.09 = 0.01
2T L' 67.52+0.08 62.76+0.19 61.92+ 0.47 64.56+ 6.89  58.46+ 0.57  55.46+ 1.41
a" 3.07 £0.10 3.70 £ 0.07 3.40 = 0.25 3.65+ 0.40 3.54+ 0.42 3.58+ 0.72
b* 13.06 = 0.80 15.63 + 0.18 14.88 = 1.00 15.41+ 0.81 15.03 = 0.93  13.09 + 2.19
XF L 69.84+ 0.01 65.10+ 0.17  63.71 = 0.01 61.89+ 0.01 60.34 = 0.69 56.44+ 0.95
a" 2.96+0.03 3.22+ 0.08 2.97+ 0.22 3.54+ 0.35 3.04 +0.30 3.27+ 0.43
b 13.10 £ 0.11 15.31 = 0.04 14.67 = 0.74 15.34 £ 1.48 15.01 = 1.36  13.33 = 1.24
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Flour Color and Dough Sheet Browning of Wheat Flour
Coming from Different Flour Milling Systems

CHEN Xue ' ZHANG Jian> JIANG Yike’ ZHEN Wenbo' CHEN Tuanwei '

(1. College of Food Science Fujian Agriculture and Forestry University Fuzhou Fujian 350002 China; 2. Food Science and Technology
College Henan Agricultural University Zhengzhou Henan 450002 China)

Abstract: In order to understand the relationship of wheat flour milling systems with wheat flour color dough
sheet color and brown stain of the flour from different flour milling systems and well improve wheat flour quality
the wheat flour samples collected from 20 streams of flour milling systems were determined to observe their L
a’ b values ash content protein content bran speck area black dot area dough sheet color and browning.
The results showed that flour milling system had a great influence on wheat flour color except raw grain and its
cleaning effect. The b” values ash content protein content bran speck area and black dot area of wheat flour
were higher in the latter than the former streams and tended to decline gradually in the XF flour the latter
break streams of B flour T flour the former break streams of B flour the former streams of M flour D flour S
flour the former reduction streams of M flour; L™ a" values were just the opposite. Dough sheet color of differ—
ent flour systems gradually became darker over time had the highest change at 8 h and 24 h and turned brown
obviously. Dough sheet of the former streams of M flour was higher in " value than those from other streams of
flour and it was whiter and was browning slowly followed by B flour T flour and D flour. The former reduction
streams of M flour was the best and belonged to fine powder in the four milling systems. XF flour was the worst
and belonged to poor powder since its dough sheet color was dark and yellow. Therefore the former break
streams of B flour and the former reduction streams of M flour were recommended as high quality wheat flour with
good color.

Keywords: Wheat flour; dough sheet; color; ash; bran speck; brown stain



